Enhanced anti-cancer effect of a phosphatidylinositol-3 kinase inhibitor and doxorubicin on human breast epithelial cell lines with different p53 and oestrogen receptor status.
New efforts are being focused on signalling pathways as targets for cancer therapy. This particular study was designed to investigate whether blockade of the phosphatidylinositol 3OH-kinase (PI3K) pathway (a survival/anti-apoptosis pathway, overexpressed in various tumours) could sensitise human breast cancer cells to the effect of chemotherapeutics. Doxorubicin (Dox) and LY294002 (LY, a PI3K inhibitor) were used individually or in combination on MDA-MB-231 (p53 mutant, ER-), T47D (p53 mutant, ER+), and MCF-7 (p53 wildtype, ER+) human breast cancer cell lines, and on 184A1, a nonmalignant human breast epithelial cell line (p53 wildtype, ER-). Each drug showed time- and dose-dependent growth inhibition of cell proliferation on all 4 cell lines. The combination of Dox+LY resulted in enhanced cell growth inhibition in MDA-MB-231 and T47D cells, and additive inhibition in MCF-7 and 184A1 cells. Cell cycle analysis showed that Dox+LY enhanced the arrest of MDA-MB-231 and T47D cells in G2 with the appearance of a sub-G1 peak indicating apoptosis/necrosis, a notion supported by enhanced depolarisation of mitochondrial membrane potential in these cell types. The combination also caused a greater additive increase in Cyclin B1. Thus, the synergistic effect of the combination on cell proliferation in some, but not all, breast cancer cells may be through enhanced induction of both G2 arrest and apoptosis, in which p53 may play a role. Substantially lower doses of doxorubicin could be used with low doses of inhibitors of the PI3K pathway, without compromising the anti-cancer effect, but also lowering detrimental side-effects of doxorubicin. This study supports the notion that survival signalling pathways offer special targets for chemotherapy in cancer.